1) The introduction is well written and nicely explains the rationale for the study. 2) At the end of the first sentence of the "Description of the intervention" section, it is not totally clear what is meant by "the two departments." The first sentence of the second paragraph of the Introduction references three departments (the surgery department, emergency department, and clinicians in the ICU), so it would be helpful to have the departments of interest clarified in the Description of the Intervention. 3) Figure 1 looks somewhat disorganized. A more streamlined and informative Figure might be something like the full "bed crisis escalation plan" that is currently in the Appendix (of note -in this figure, it is not clear what is meant by the "nurses are banking hours" sentence in the green box). 4) The themes and sub-themes identified from the qualitative analysis are presented in a clear and organized fashion. 5) It would be helpful to have more quantitative data presented in the results section, especially for the "ICU status data" results. 6) If the data is available, it would be helpful to know more about the trend in surgery cancellations in general following implementation of the intervention. The authors observed a decrease in surgery cancellations due to lack of bed availability which certainly could be a result of the intervention, but if this occurred in the context of an overall decline in surgery cancellations then perhaps the downward trend observed by the authors was the result of other systematic factors.
6) The panels of Figure 2 do not appear to have the "a" and "b" labels referenced in the text. 7) It would be helpful to have the description of the multidisciplinary meeting moved up from the results section to the description of the intervention section. GENERAL COMMENTS This is an interesting paper which could be even better with a few revisions. I have written some notes on the paper as below.
The major aspect that needs more work, for me, is that some central concepts remain under-defined. Is this an article about cohesion? If so, then define what you mean by it as the interviews mainly refer to more commonly recognised concepts related to team function (team orientation, shared mental model, mutual support etc). Likewise, if you are putting this forward as being based on resilience engineering principles then you need to be able to better draw the line between the principles and the design as "resilient thinking" is not adequate and may undermine the validity for those unfamiliar with the concepts.
Finally, there is a key finding hidden in the discussion about how the team did not actually follow the plan (red) but actually worked to adapt fluidly across the whole system This is a great link to resilient performance i.e. it's not the rules but the ability to adapt to conditions. I think you could bring in concepts of heedful interrelating from Wieck and a strong link through to cross-boundary teaming from Amy Edmondson. But you need to decide which concepts to include and which ones to leave out. My suggestion is to go with resilience engineering and show how cross boundary teaming and developing an awareness of system impacts enables resilient performance
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GENERAL COMMENTS
Thank you for submitting this interesting intervention paper.
The increased demand of ICU beds is an important issue for health services and warrants further investigation.
The data presented across the multi methods study was interesting and diverse.
The author/s have presented a solid piece of work.
Some suggestions to further strengthen the paper include:
• The description of the intervention (p. 1, lines 40-53) would be clearer with the addition of a couple of sentences more detailing what the intervention was.
• Could not see where Appendix 1, clinician roles and responsibilities (p. 1 lines 50-1) was in the manuscript provided.
• In the method section, a table or similar outlining the number of participants from different departments/roles would be helpful.
• Attention to the changes in tense in the discussion section would improve the overall flow of an interesting discussion.
• Can the link to resilience be more explicit in the discussion section? It is not immediately clear, apart from a couple of instances where the links to resilience are.
• The discussion seems to end quite suddenly. A couple more sentences to the last paragraph would strengthen the conclusion of the discussion.
• Some references used could be updated to reflect more contemporary work and further assist with the introduction and discussion.
REVIEWER
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GENERAL COMMENTS
Overall This is a single center pre/post cohort study over a 23 month period which uses mix methods -qualitative interviews and administrative data, to evaluate the implementation of an ICU Escalation Plan and introduction of a multidisciplinary morning meeting. The authors use a novel approach of resiliency thinking to develop and implement an intervention which demonstrates improvement in elective surgical bed cancellations and present themes from 2 interviews highlighting perceived improved communication. From the paper, however, it is challenging to understand what the main purpose of the intervention was. Was it to improve decision making, to improve cohesiveness or reducing elective surgical cancellations? I think this should be better delineated in the objective/aim and this would then better help anchor the paper in terms of primary outcome, how the data is presented and conclusions drawn. It appears that the objectives of the pre intervention interviews, perceptions of ICU cohesiveness, was different than the post, perceptions of Escalation Plan and meeting, and really only elective surgery cancelation was evaluated over the entire study period. It is also unclear if this is supposed to be a research study or a Quality Improvement study. If it is to be a quality improvement study I would direct the authors to the Squire Guidelines and ensure that the study has a SMART aim, outcome, process and balancing measures and that the data is presented using Statistical Process Control charts. The feedback below is based on the assumption this was a research study evaluating the impact of the intervention. Introduction: In addition to how the escalation protocol was developed, some information on how it was implemented, who determined ICU level and how adoption was reinforced would be beneficial to the reader to understand the success of the intervention.
Methods: "The aim of the study was to evaluate the implementation of the ICU intervention" but it is unclear in the aim and paper on what outcome. It also appears from the results that Phase 1 was coded by 2 of the authors whereas Phase 2 was coded only by 1 author and may contribute to bias or differences in the results. Phase 2 appeared to use NVivo software and it is unclear why this was not used for Phase 1. Also as a pre post design I would suggest examining the same principles in the Phase 2 interviews so that a change could be assessed and a better understanding of baseline state. With respect to the Quantitative Data I would suggest that the authors look at the proportion of elective surgical cancellations as opposed to monthly number since there is month to month fluctuations in the number of planned elective surgeries. Given the continuous nature of the data I would also suggest that the authors use either Statistical Process Control charts or time series to evaluate the change overtime as it is more robust than a pre/post design.
Results: There appears to be some discrepancy between the methods and the results. In the Methods Phase 1 states that the interviews were conducted to collect staff perceptions on ICU cohesiveness yet the themes presented in the results center around perceptions of the plan, benefits of the plan and process with the morning meeting and appear to be early reflections of the intervention as opposed to providing a status of cohesiveness, communication or decision making at baseline prior to the implementation of the escalation plan. With respect to Phase 2 given the addition of staff from surgery and Emergency department it would be interesting if those who found the plan to be of limited use were from this group and may be beneficial to present the themes in Phase 2 based on 2 distinct groups. It is great that the surgical data was presented graphically over time but suggest the authors refer to my comment above with regards to analysis. With respect to Figure 4 ; there appears to be more blanks towards the end of the study period and I wonder if this represents days that the Escalation level was not determined and might be explored in the discussion with regards to sustainability of the intervention. Discussion The authors conclude that the improvement in elective bed cancellations was a result of the implementation of the Escalation Plan and morning meeting. It would be important in the discussion to expand if there were other hospital wide initiatives which may have also contributed to the improvement in elective surgical bed cancellations. I would also consider referencing other studies which looked to improve communication/ cohesiveness and reduce elective surgical bed cancelation in your discussion and to state your conclusion a bit more clearly at the end of the discussion.
Minor Comments: I would suggest changing the title to better inform the reader of the type of intervention implemented and again better highlight the goal of the study. The use of the word audit data is a bit unclear I would perhaps consider rewording to administrative data or just state what was measured.
For word count you can consider removing the description of inductive interpretive analysis since the reference is sited.
VERSION 1 -AUTHOR RESPONSE Reviewers Comments to Authors
Reviewer: 1 Overall I thought this was a well-written paper that clearly defined the study question and described the intervention. My comments pertain mostly to the presentation of the results and are outlined below. Thank you for your review and thoughtful comments.
1) The introduction is well written and nicely explains the rationale for the study. Thank you.
2) At the end of the first sentence of the "Description of the intervention" section, it is not totally clear what is meant by "the two departments." The first sentence of the second paragraph of the Introduction references three departments (the surgery department, emergency department, and clinicians in the ICU), so it would be helpful to have the departments of interest clarified in the Description of the Intervention. We have re-worded the paragraph to clarify that, by "two departments", we mean surgery department and ICU.
3) Figure 1 looks somewhat disorganized. A more streamlined and informative Figure might be something like the full "bed crisis escalation plan" that is currently in the Appendix (of note -in this figure, it is not clear what is meant by the "nurses are banking hours" sentence in the green box).
We have modified the title as suggested, and clarified that, by "nurses are banking hours" we mean that nurses are accruing a positive leave balance.
4) The themes and sub-themes identified from the qualitative analysis are presented in a clear and organized fashion. Thank you.
5) It would be helpful to have more quantitative data presented in the results section, especially for the "ICU status data" results.
Our study was primarily a qualitative study, with quantitative data collected to assist with interpreting results. We have added a graphical presentation of additional data associated with the ICU status as a supplementary figure (Appendix 3), for interested readers.
6) If the data is available, it would be helpful to know more about the trend in surgery cancellations in general following implementation of the intervention. The authors observed a decrease in surgery cancellations due to lack of bed availability which certainly could be a result of the intervention, but if this occurred in the context of an overall decline in surgery cancellations then perhaps the downward trend observed by the authors was the result of other systematic factors. Unfortunately, we only collected data on surgery cancellations associated with unavailability of an ICU bed.
6) The panels of Figure 2 do not appear to have the "a" and "b" labels referenced in the text. Thank you for point this out -we have added 2a, 2b, 2c and 2d the Figure 2. 7) It would be helpful to have the description of the multidisciplinary meeting moved up from the results section to the description of the intervention section. We understand the reasoning behind this request, but the description of the meeting was obtained through the interview data, so is part of the Results.
8) It would be helpful to have a summarizing conclusion statement in the discussion. We have added a conclusion statement as requested.
9) Discussion section, paragraph 5, sentence 2: I believe this sentence should say "It IS interesting to note..." Thank you -we have corrected this error.
Reviewer: 2
This is a good example of the practical departmental use of FRAM and resilient thinking methodology and is a potential exemplar of how to achieve this. The use of appropriate mixed methodologies provides rich insights into the human perceptions 'Work as Done' for this common Australian ICU problem. Thank you for your helpful suggestions and support of our study.
Further comments: ICU is not defined as Intensive Care Unit (ICU) in the title.
We have modified the title accordingly.
What is the XX Human Ethics committee (line 11-12, page 17)?
The "XX" is to protect identity of the participating ICU, as the name of the ethics committee will in this case identify the hospital.
I suggest that the references could include recent work on 'team huddles in health care' and their safety benefit. We agree there is some similarity between team huddles and the daily morning meeting, in so far as these ongoing teambuilding activities reinforce teamwork. We have expanded on this point and supported it with an appropriate contemporary reference.
The Phase 1 analysis doesn't have many descriptors of conflict in the 'representative text' from the interviews and Phase 2 is reported to have no mention of conflict. It would be demonstrative to include more specific examples of types of conflict in the Phase 1 analysis. i.e. What did the conflict look like? How did you know it was gone?
We have reviewed the quotes we included from the Phase 1 interviews and believe that conflict was implicit in many of them: e.g. "…the nurses would go to the bed management meeting and the doctors would not know what they'd asked for, how many beds they had, how many nursing staff we available or how many people we could admit. ..". We have included an additional quote in the text, to illustrate a direct reference to conflict ("We don't have to fight about beds which is stressful"), however some of the more overt references to conflict were not able to be published while maintaining anonymity of the participants.
Is it possible to see the ANZICS APD of overall ICU performance e.g. standardized mortality rate or length of stay data before and after with peer comparators for the pre-and post-intervention periods in the paper? This would add applicability to health-service decision-makers from this paper, as it would demonstrate overall performance whilst trying to manage one problem metric of the late cancellation of elective surgery. We have added a graphical presentation of additional data associated with the ICU status as a supplementary figure (Appendix 3), but did not obtain the ANZICS APD peer comparator data for the post-implementation portion of this study. Comparative ANZICS APD, mortality, and trainee performance levels prior to the intervention were obtained via interview with ICU and hospital leaders.
I'd suggest editing to improve the clarity and brevity of some of the discussion text in the Results section, as some of the jargon and colloquialism of the qualitative analysis has crept into this section.
We assume you meant the sentence on the contextual analysis, and have modified the wording to remove the term.
Limitations could be discussed more, particularly around the integration of patient voice/experience in the project, and expansion of the the potential problems with 'before-after' comparisons that the section currently mentions. We have included additional limitations and associated discussion.
Application of the COREQ rules could improve some of the structured reporting in the document: Tong, A., Sainsbury, P., & Craig, J. (2007). Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist for interviews and focus groups. International Journal for Quality in Healthcare, 19(6), 349-357. doi:10.1093/intqhc/mzm042 We followed the COREQ reporting rules, where applicable for a multi method study such as ours.
Reviewer: 3
This is an interesting paper, which could be even better with a few revisions. I have written some notes on the paper as below. Thank you for your review and useful suggestions to strengthen our paper. We read your pen annotations on our paper with interest and believe we have addressed the issues raised.
The major aspect that needs more work, for me, is that some central concepts remain underdefined. Is this an article about cohesion? If so, then define what you mean by it as the interviews mainly refer to more commonly recognised concepts related to team function (team orientation, shared mental model, mutual support etc). Likewise, if you are putting this forward as being based on resilience engineering principles then you need to be able to better draw the line between the principles and the design as "resilient thinking" is not adequate and may undermine the validity for those unfamiliar with the concepts. Our paper is primarily about resilience engineering ways of thinking, but we hesitated to use the terminology due to its unfamiliarity for many readers (and reviewers). We appreciate the opportunity to rectify this in our revision, and have now included resilience engineering terminology, accompanied by brief explanation of why variation in the ICU means that we need to look to RE rather than traditional thinking for solutions. As part of a previous study in the participating organisation, we identified 'cohesion' as one of the major behaviours associated with team resilience. By "cohesion", we mean the degree to which staff respect each other and work together towards the common goal of patient care. We have added this definition of cohesion into the 'description of the intervention' section.
Finally, there is a key finding hidden in the discussion about how the team did not actually follow the plan (red) but actually worked to adapt fluidly across the whole system This is a great link to resilient performance i.e. it's not the rules but the ability to adapt to conditions. I think you could bring in concepts of heedful interrelating from Wieck and a strong link through to cross-boundary teaming from Amy Edmondson. But you need to decide which concepts to include and which ones to leave out. My suggestion is to go with resilience engineering and show how cross boundary teaming and developing an awareness of system impacts enables resilient performance. Thank you for this suggestion. We have included reference to the work of Edmonson and colleagues and attempted to strengthen the link to resilient performance in our discussion.
Reviewer: 4
Thank you for submitting this interesting intervention paper. Thank you for your review and helpful suggestions on how to improve our paper.
The increased demand of ICU beds is an important issue for health services and warrants further investigation. We agree.
The data presented across the multi methods study was interesting and diverse. Thank you.
The author/s have presented a solid piece of work. Thank you.
The description of the intervention (p. 1, lines 40-53) would be clearer with the addition of a couple of sentences more detailing what the intervention was.
We have included more information in the description of the intervention section, but details on the intervention did not emerge until the interviews, so have been included in the results section.
Could not see where Appendix 1, clinician roles and responsibilities (p. 1 lines 50-1) was in the manuscript provided. Clinician roles associated with the colour of the ICU bed status are in Appendix 1. This information was provided as an Appendix to preserve word count in the main document for findings and discussion.
In the method section, a table or similar outlining the number of participants from different departments/roles would be helpful. Rather than listing departments/roles, we had to aggregate participants into doctors, allied health professionals/nurses, and managers to preserve anonymity, as some of the roles were very specific.
Attention to the changes in tense in the discussion section would improve the overall flow of an interesting discussion. Thank you -we have homogenised the tense.
Can the link to resilience be more explicit in the discussion section? It is not immediately clear, apart from a couple of instances where the links to resilience are. We have tried to make the link to resilience more explicit (Reviewer 3 also requested we do this).
The discussion seems to end quite suddenly. A couple more sentences to the last paragraph would strengthen the conclusion of the discussion. Thank you for this suggestion, which was also made by Reviewer 1. We have added a conclusion statement.
Some references used could be updated to reflect more contemporary work and further assist with the introduction and discussion. Thank you. Our paper has been under review for some time, but we have updated the references to include more recent work that shows that the problems identified in earlier studies remain prevalent.
Reviewer: 5
This is a single center pre/post cohort study over a 23 month period which uses mix methodsqualitative interviews and administrative data, to evaluate the implementation of an ICU Escalation Plan and introduction of a multidisciplinary morning meeting. The authors use a novel approach of resiliency thinking to develop and implement an intervention which demonstrates improvement in elective surgical bed cancellations and present themes from 2 interviews highlighting perceived improved communication. From the paper, however, it is challenging to understand what the main purpose of the intervention was. Was it to improve decision making, to improve cohesiveness or reducing elective surgical cancellations? I think this should be better delineated in the objective/aim and this would then better help anchor the paper in terms of primary outcome, how the data is presented and conclusions drawn. It appears that the objectives of the pre intervention interviews, perceptions of ICU cohesiveness, was different than the post, perceptions of Escalation Plan and meeting, and really only elective surgery cancelation was evaluated over the entire study period. The intervention was implemented as an attempt to introduce resilient engineering thinking to the ICU in response to poor cohesion among clinicians within the ICU and between the ICU and surgery department. We have re-drafted a large part of the introduction to clarify this point and to better set the scene for the study.
It is also unclear if this is supposed to be a research study or a Quality Improvement study. If it is to be a quality improvement study I would direct the authors to the Squire Guidelines and ensure that the study has a SMART aim, outcome, process and balancing measures and that the data is presented using Statistical Process Control charts. The feedback below is based on the assumption this was a research study evaluating the impact of the intervention. This was a research study. Thank you for your review and suggestions, which have been very helpful in improving our work.
Introduction: In addition to how the escalation protocol was developed, some information on how it was implemented, who determined ICU level and how adoption was reinforced would be beneficial to the reader to understand the success of the intervention. We have added additional material into the 'description of the intervention' section to clarify that the intervention was developed collaboratively by senior ICU staff and implemented by the Director of the ICU in consultation with senior staff on a specified date.
Methods: "The aim of the study was to evaluate the implementation of the ICU intervention" but it is unclear in the aim and paper on what outcome. The introduction highlights elective surgical bed cancelations, conflict and poor interdepartmental relations, the title alludes to improved decision making and the results highlight improved communication. The outcome measures for the study are also not clearly described in the methods section. This is primarily a qualitative study, and the outcomes emerged from an inductive analysis of the data. Quantitative data were statistically explored to determine if there were associations present that could underpin the qualitative findings.
With respect to the Qualitative analysis it would be important to highlight the methodology used; did the authors have a skilled facilitator in Qualitative Methods, how were the participants chosen, did recruitment continue until theme saturation, and what software was used. Also whether the same participants participated in Phase 1 and Phase 2 interviews as this may alter the results if theme saturation was not used for interviewing methodology. It also appears from the results that Phase 1 was coded by 2 of the authors whereas Phase 2 was coded only by 1 author and may contribute to bias or differences in the results. Phase 2 appeared to use NVivo software and it is unclear why this was not used for Phase 1. Also as a pre post design I would suggest examining the same principles in the Phase 2 interviews so that a change could be assessed and a better understanding of baseline state. The authors were multi-method specialists, who were experienced in qualitative methodologies. The method describes the groups from which the participants were drawn. Although the transcribed interviews were coded manually in Phase 1, the same coding method was used for both phases and both coders participated in each phase. Phase 1 participants were invited to participate in Phase 2 if they were still working in the relevant departments, but staff turnover meant that some of the participants were only involved in a single phase. We believe that this is not problematic, as we interviewed until data saturation was reached (and have added a sentence to the manuscript to clarify this point). In regard to the analysis, we did not start with a priori themes, but rather let the themes emerge from the coding process, so it would not have made sense to apply a thematic matrix to guide the Phase 2 analysis.
With respect to the Quantitative Data I would suggest that the authors look at the proportion of elective surgical cancellations as opposed to monthly number since there is month to month fluctuations in the number of planned elective surgeries. Given the continuous nature of the data I would also suggest that the authors use either Statistical Process Control charts or time series to evaluate the change overtime as it is more robust than a pre/post design. We investigated providing the findings in terms of proportion of cancellations (i.e. a single line on the graph), but the bio statistician we consulted suggested that we provide both planned surgeries (the blue line in Figure 3 ) and cancelled surgeries (the red line) as separate series, as we could then also show that there was no creep in the average number of planned surgeries over the two year period (the dotted blue line).
Results: There appears to be some discrepancy between the methods and the results. In the Methods Phase 1 states that the interviews were conducted to collect staff perceptions on ICU cohesiveness yet the themes presented in the results center around perceptions of the plan, benefits of the plan and process with the morning meeting and appear to be early reflections of the intervention as opposed to providing a status of cohesiveness, communication or decision making at baseline prior to the implementation of the escalation plan. The participants were asked questions about their perceptions of the plan in semi-structured interviews that allowed them flexibility to talk about the aspects of the plan that were salient for them; the results present the themes that emerged from the inductive analysis. We have decided to include the interview questions as a supplementary file (Appendix 2), as this may help the interested reader in understanding how the data were collected.
With respect to Phase 2 given the addition of staff from surgery and Emergency department it would be interesting if those who found the plan to be of limited use were from this group and may be beneficial to present the themes in Phase 2 based on 2 distinct groups. As per our response to Reviewer 4 in regard to specifying participants by department, we were unable to do this without risking possible identification of respondents. We can say that the hypothesis that these participants might all be external to the ICU is not correct.
It is great that the surgical data was presented graphically over time but suggest the authors refer to my comment above with regards to analysis. Please see our previous explanation.
With respect to Figure 4 ; there appears to be more blanks towards the end of the study period and I wonder if this represents days that the Escalation level was not determined and might be explored in the discussion with regards to sustainability of the intervention.
We did have some missing data towards the end, but it wasn't that the intervention was not continuing: we obtained our data from a paper folder in the ICU and some of the pages were missing. Our hypothesis is that records were kept assiduously while the continuation of the intervention was in question, but less so once the intervention became an accepted part of normal everyday work. The clinicians do not need the record of ICU status one the day has passed, so there is really no need to keep the paper record.
Discussion
The authors conclude that the improvement in elective bed cancellations was a result of the implementation of the Escalation Plan and morning meeting. It would be important in the discussion to expand if there were other hospital wide initiatives which may have also contributed to the improvement in elective surgical bed cancellations. We do not know of other hospital wide initiatives that may have affected the ICU bed status or elective surgery.
I would also consider referencing other studies which looked to improve communication/ cohesiveness and reduce elective surgical bed cancelation in your discussion and to state your conclusion a bit more clearly at the end of the discussion. Thank you. We have added further references and a conclusion paragraph.
Minor Comments: I would suggest changing the title to better inform the reader of the type of intervention implemented and again better highlight the goal of the study. We have modified the title to remove the abbreviation and clarify the location of the study, but are conscious that it is already quite a long title so do not want to lengthen it further.
The use of the word audit data is a bit unclear I would perhaps consider rewording to administrative data or just state what was measured. Thank you. We agree, and have changed the wording to "administrative" data.
